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3KFL0IZNrC Vl vW!7rCB103XOlOCAL RESLARCH

tI iC=t .-ALi~t4 - -A Av I-ahai2.
(Suiu .iA Rcsonfram:L xirairobioloa)
Vol, l~, pages 431-4j89, 1963

N~c-,j tcthcds intrcduccd into sciorncs aro sprea:d rapidly or~~*:.
dapornding upon the utility and case of their Opplication; in Zonora'.,
et the boginning, it is difficult for a now: _~.thto spread and -ovc,.
nore difficult if the application of the now -method is cc~nnectcd vVU-1
the i~se of relative2y complex eiqip~ant o:7. substcnces -uhich do not
curze., L.y exzist in the laboratories. AS it spreads., h~oiavcr., the;. nm t-hod
is 7iiproved; ezach researcher tries to ixmprove it ý=d 'at the same tiU .j to
zirplify its to -4,11c it r~or accurate., i~rc accossible, uhich, con-
seq=12y, maos the m~ethod itself easie'i to spýread.:

It It seldom~ C r~to f Assz:Lc new mathod, but rait',,r,.
u~sually., ifi' a road in the literature of' thD fiald wec find n==u;;ou
works d-r*-ctcd to-ward the saire fjindin:,- *in. ;.;h~i.ch outlines of thGc rnv",
raethod ara found. For examiplo., thame z tho case of the tjaAo
rzthcd which uias introduccd into the \'etpractice oL conl c C :iQn
i-n 1554 by t~ho -c:ozrl:3 0j Dulbacco., Vog-ý and Yotxngcr; how-e~-o, tho fir
wo'ks ani this problemi wora tzritto-i 40 yoars previou~sly ýjf R~ous wid Jjunes.

in .iC6.*U of' these eopzct;3; it ise very difficult, offtcn ovon -.a

poSsible t~o cotabliaUh a sin-le paternity and a date of ori-ini of± soc41c-
new -r,, ri~s~thods. IfI -ncver-tht;1oL,- ~ic should vish to urg~p Zci *c'i;: 6h
cortifioato for the method of' antibedic3 tng-ed ti~th fluorc~onrt sub-
o.tzncc.o s,- %rc ould list The date as 1942 and the Parents ~ ~stC~e
the god pzarnt3 botn-, Barlinor') Crcc.-h ,.-,d Johnes. The p2 co of birlfh-.
Parvax'd Univarzi~y; thýý circ=.2txnccs -~ tho ctbdy of' ti-s p-hcicrnco of
the Iiucccal. po2 acoharida in mouoia tistucs.

The mchcd of' f is ezcCs. on t..r,- L- O 6
phoor ,the first bolorr;ing Zc .;rcLythat in., tho . .7t-etin

of the antigen-a=tibcdy C04:4PkL4-- z~cond pkysical, tzo coanon
of foc..oCo



The pracipitatiLon of Vhe ar 3fla~-~antibody coniplohe va Thmo., -t
early az; the end of tho 19th ccntu:ý) U'k-ough the vorlks of K&r.uii; t1hi_
phcnoirnnoai of flauorescence ovon e,-rlicr, be±'ora even hearing oif anticgcnji

and ntiodesin the pharmacoaogic.-I. wýDrkl3 of Potorn i 62.

con in~ 6..~~.to deal about th Phonomaln of f £UOiL.ZCC,-CO
v-3 do r.ýitlon that !uorseero~ccoty, CA'veloped by ILchiz~r in a ~

1~ ~'~4uzod aftor that in itjcrtibioa.C,"P and lva ind i .91
by KzLrigto facilitate tho obuei-va~tion of the JXbch-ba6dAa. n

th 1 I-1d of' niicrobioloa., fluorescnceo raicroscopy' gainlci¶idc Usag
throai-h t1 -ofI ~ Ha,'eimann, lli.rocloit and orrrann in 193" and -,a

dcv: ~v~N£uly in the hands of ILovaditi, i~ho studidAacn iu

11a can sca Chat twxo conpcn-.nt cV~ or Vhe techniqu is,.rl
V1.3~~i of~ Coons iz tha-Z, ha. coinb:Linc1 thaem into a single" raou"od, -t

lt~F':~ ~Z b~Iij~foLr u~tilizatien in theo.,a~tical and apll-cd
in-riiuC~oy., in microbiological a.nd vixrisolcogical research., or in cu-.ont
diagncztics *Lhrought thý -possibilitiLes in this nothod for follmring -.1h
anti:-n- introduced int-o the or&anis~m or of dotez'mining their place 02

It is not,. hoevor., a quaestion lhocr of a virgin. field; mzicc.~h
in this direction had b6 Lic~z mu~ch -ali with other m~t~hods.

.9uz in 3.897,, Mochinikov trindterort. otcmc
t ,i n s in Lif'.Carerr4 org.--,z b~y ob.-orving tho to~dcity of thc extracts

from~ -tizzuea by innccilatfibr.s' of mtice; similar work irit'.h diffortnt
taoxd=ixwra -ad a cenitury lator -- by aioling anid Gabttchol.71c

A stop xforward in tho diroe t~kn oZL Ifollotaing %-Anti 1,;,nz in the
org=aism *r:z; mado by Hauro-witz and flrin, ;h4o irnoculatvodl rabbits -:.ith

hors sotna z~~d thoug bonding rit asn and deter-inehd 1-he ars;on
contont of tho difforant or oJa~ to previous m. tho
Prelog:-.3a was imn)ortant si~nct from thttins. it was posz;iýb2. to foll~nf
=7 n3'5ltl-cnfiO substancos,, not only toxins,, thwough coupling t~horn wi -h

Tho work of Ilaidelbargex' improved the method by coup'Lizýg .- coloureod
compoid to thlm protein-antigan, i-ehi.ch rande it poseiblo to 6b .,-,rve it
dixecst4y in a mi~cros0pc iLn ithe forai of coloured granulcjj, withcou'L having
tfa rp.ke c~i.acal doterminations.

the 46t i:;Portzant is the mz~~to nthe spaci*ficiv .r; igeP
as a '.ýL~u!. of ",- covupling; ~z-Ithey zar useflal c:iy in fol.:"in
tho I'ate of zrn itroduc~,:, ."ron the outside and do not pcrrit the

dic":, *?r.%o2P tho _-:_n_- of~ --i tatiipas in the oz~nmor '.*-I aooaliza-
tioz, ,I "thc antigezn -.~ th~j call 14.sae.z

.2



Thrauz,h Ithe Cocnat !m1thod ofIuoiro e the discý2o.:=a
of -Llao 0.1itiOn3 is ?oaliz.ed oCyp1h.:,i-o1oricaaJ2y, lvai-ouah tor~.:ct
of Vaot~iz and the t~xing of 1'he hc.ocg' n,Wibody, La- ad in a >ranco
by upi it with 8 GrsET uetno i ta-min- haj no k7-fect
C., t~l Swoi~ pacificity of uat iiodias.

A A.n ha iodorn tachaiiqus -which can be u~~ o~for 2iz>
loclizin.a tnti!cne, via imemion t-he met-hod of tr, :in %zith r,-AdioýcllrWx

4_ -- 1-. - -

L'dorc-joine blto -hcar up 4mbstances in conccntirati or. of
only 10.3w x 10 to -W-ao miu 3rd power microZ~rax/grx, uzhile the fora'sr

is~~to~ 5 <i m -iC ccýr~ma/gra tiusue Even more clo0;-1y alL 1,
"isl~ msikthod of loca -ling varitigcfl3 =inZ antibodies UZ~od widtV fcrritinae,

*1~r agzn%2c1-t1: cf the t~iS3o suc ie to disclosa thda ntigon areo Covored
tflth aeu~ ont,:,ning antibodies or Th part-icular mnt-ig-n. Thi; nthc
dioes allow an".,!,go~n to be fixodv.~hl h =ccass oL ufiar.ixýd onl.bodies
is elit!.1natcdl b; Fuhrg roof o-f th zntigan-antil:2iy is ctio" i o

by c inof Uepre;_,r%-.t-_Tn irn utrbrviolat 3*L.;ht'U; thea Vmrcz-mr of
t'he ciod ht wau; coupled choadu of tin with a fluorescent Su~b-
.,.=cc, 43 indicat'ol byr a flu:conce v-hUch pormit~s not only tlha reoo&n±i
tieir of. t-11 oxisteOn'; of' tLEho zuntZico-n, lbt also the localization of h

Q-ti in the t a rcndk avan iLn tecc... . This is the thch"Acal
schcmaic through U. I.Ch Coo~n.- 20 yocarc e::,-o davoloped t~he b.eels for Li1
v xai k lrv eco ý; ce e:ia hoa hazz no~y pr ;raszcd in all &iroct-ic,.-zs both.
in rc-ard -1o the mal:,ria2.z -e;hich ontr into reaction, cCci I!y

te-;od rc~cct bzt~nco, ,%,nd LC in rz!-;i to the3 Wte.r~ te
itsolf. Jt-;hou.tv going into dcta.Clsj ratcd to tha p~zapara-ion c-P ýý.h
naccasayr- ~torials, ura w:l c~~ rcl h~o~nsta,~nz
into tereaction, tlho conditiors 3for. re izirvg tho rocotion., ~axidh
e~x,.inavin of th,, p-nop~rationse

After a of pro3litri:n~n.ry Vz--Gs in VhIcht tho ant~bod.ie-,: wero
coupied withi anft-hracna, Coons, -.n, co12zboratiors wi h cri.e, 1 hz

and~rncsynthasizod a driv-'divo, oi' fuoroecc;-n,, isocynnz.to .f
fluoro~cain., whica -,-6 capeble of rce tirv, with protoina and nf..!ing
Trit1Z0 thA-,. thrm:uh the 1phenyl r.1-11cals w - ch foidcebx,,icUc bozxi&ý with
the 2ai~na it thca proteic ý,locula.

In ult-mriolat :L_ýht the o~~~cc'flco i [rives, 1-

visible ~ ~ ~ ~ ~ % .9)os-ens 2:..~cnc comaoe cniding to tho
cbroxr.-tic senitivity af the hu.-rn eye.

ch 1 .7 cya-, i.-an o U iTo -. oi cL-' s t il h -s tea d i ffCui1ty o f I';:n-,
dif~icu~ct prePz-revion 2a=volvin.- the tu; -. c,_" in -it- y'ou3 te
1mo-am to be tacic; Z.tt tho aa=e tUi= thie atbstance is ih~itbo



by Itý, 3. Ini~ tost3 have on wido th othc-.r dcliaVv.
s-abstanco ha tof advutgi'czccbing Gocdo to propar acnd ofivi n

M- sarn 1-ro on mmdo iwihth otherc

tha dcrivoUrty of fluc~,izo tbw Goc. >ondcdlt protVaei bccnd in)>ft-
=o ol.l 1~ii.xc.,-dn-by it-n, ror ndLoe wid 5-d iliv crbo.:Dc

After thon cuplng bf tcc;1.ihe fluorsccn sud-: -m
wall pH anibdic thdiios. an, ipoifict o-n h

unazwhd n tich =a ti go3ncUst by rprdi uha ~~ o ~y
of r4t14oni of theyz3L laz~;tn- 6-3 c~dz but up tho rncoilutcn

goti umeisn T~u~zN of vtth the aidn'~~~isi 02 cof
the -nhc raon 4- lc .ý -1o -t, Cd~L~

- ~ ~ ~ wil jto~ f ~~i~ rcof ~the Spa t'::C.xt..-:~

havo p.oprt oZ. tzzheou2, h> .pardc protein 'v.4-. .d
Vomaz+-. imfxo by, xitu. o £ad.-o t~ o tie ±ntrboiiy cT %:ýOc

~w~r .. ;::m.. .1oo, for cy -i of the te -phoo.'z,:ic C~
the~~ ~ ~ ~ boa-a anic~~O Z=-tP LOasra c;.dr

amon- wo'c -ý*Iomou-w. ~rmuenly so*is Ii4 o io, n. xumcj



.. '.0.a.A I.

:~~ it ~~~z1~ 30icrczoz. .. :x no roztaincd by th,ýc o-- p-, ta
Uý; &.1 rn-ý of ' car~ or drkomcd baoe cc:dcpnLo-: ;hic' 'c r:~i

-A llt~ that i. the CaCitat-L- fl2 cr or' Vrtcr

0.0 V_' 1 lt~r tdp-^'.iit, t"'1 pavZLg ().v tho 1ltxmvio, Ot r l; o A.t¼ .

1thoil bcginrdp.. of the b).ý*e s pota'uza; th caacnd fL2.to0., for'
±~in CKJ t~~~ th.0 a:p'Vi~ nd tha, cya i) thec1ra'aTc
fil~.c7 alowa tVac pasoa of oia1y I n -lvhe ;Clold o v.:` ~
stvopp~x,ý the ult avlol~tk ra~ys not a'lz;;rb~d4 I tba

conotc ,#:~cvo',ý vtai the Sam %Q-ic. OZ' the -'Cibc~.~ v ith th

Tho.pc fvx;A andr als form 02o~ tha

Uc_ -:.i t.o idof tho miia d h>. i. -'a

zi~czj ad vixic oi ~hCr cia' hava 'o io nh A.-tic:' o~?~

171 lz~hc-ih tha zdvantzigo o~f zL-.72.±cit b~ c~± h

.'.n i ovoinon of' the rothod,; vdc,- o, by Coons rmd WoYlol
*tho iic~ t iniqw.o or cadwiclith iq. Tho tzzt 4r:~~n~

covoro-d anh imamolo~iaai ~cram thI! u i cul~..ba :." _1 ¶

flummcccaŽnt subzt-ace.o~ In thic; caz,--. tho 'L-b6.c fri2. c

bp',1c tha nnvio prctai in theZ~~'xi.n

ist, 1 cci..p2cd in advance wit', the. flu~o-cct ý;b.,tzacc I- ,r c zirity,,

vit a hta

r4.. o'-!e



rcabb': "s and ocupled v-1th fluores-went cubtanco, The an I"bzl. of ti
somýh.,-U r 1'.PEt witth tho nntihrp--v-AAc zntibod3 - rabb*L- gleln~~-l

v~ ill bc fiLxcd by it, Thu~s,, th,-c.- vti I -r -,n::d an ~ooi
sa~?ih na suporoot *ng of antibodies coziQoýtcd byr t*,,- twvo ra3.z .
hcx'patic mt-igzti - antihoýzt, "4~ .rad I'bit 8Q)UILIQ Lniý;
antiglobulina ra~bbit atvib;cV~.

Alt-ou-1 thio modificaticon in tho mtswao appooar n:oro c~lt~d
inL-1c it i'cp. -Scmts a Sim)if2io~satio-a of it, sinoQ it 10s .11lo:~r!CO'

r5-, to Cprc:-- bot theo couplcd ccz nd occil nubc -k c.igcx
unrder rst-dy; it is on,1y necosCariy to hav~o GL7JMplo in-z- 0~l~'. 1 -1 Tr "S

-%c mncouple~d prý-p~od for a cortr.* a S--cio r.d~ n~ sixigle, uncupcd
an .pe~cic,, ir-wnuo2.c,-ica1 ý;(zi frc.~hz the firs' c.ru e ~ r 'r'

Pared. 1"he adva-n-alcJ of thic rm:ethe, cpa obviouw t o us : t-n
a oa i thc L bilition ofl woiiking -vrithi tldis nthod, I t1zt is9 , xhc

-a~1nre of antibczdieZ;-in hu 'n. 1n ,-'Tzt~d Of cou'li-Lg ac of'
tile tes-rt soruis %ritli tho fluo~resc:nt rub3,--CQ, it is Siifcic't t- have
a sing'le antiglobulireo, coupled,, hu.-zi sc

1_, addition to thi, thei in --cot. i-hod alsogi ctr
result-s :In rc-p::ot tO tho cipecific-Ity znd ritcn-ity of tho fuoc;trnco.
11his s~ c-=plaincd by t~he I h c,- ir, ncn of viu1liplicity in too coupl.-in•' of
the antibodi.os to the antigsn.

n nZlau n' c.iicatticn in the T..ýtaod has boon -,trcdi z;
by Go2&;~rer and -zQ. As I= tho indircet, techniiam'e tho prc>-to

is U atocd %,ith a se-ifc uncoup2.cd hvj:aný serura thzt is rSXoýd
frosh, nor,-,,-, gtiý,oa pig scmrut or purilfic- co-.:p.1.mont. hiziJ is co,,2.cId

~ih heanQ~-atibody cc-pc fo-~.d the, w 't.,
Lcoali.-tina zc of: thu nt, o is accc, LO. ~>~:t n~ ~ ~ inc

pg ser-u-, Coupled With t~he fl ovoSccnt ",oaY o :incu, I~~' U.'l 1h-~ tý'd
plae ;hcr t~ o~p~~an ms fi:-.cdp 2e'r th:o -ýo t .. a r 110

.wnti;gzn-antibody m~actionz- 1-61c~ pl-ee Co~ i --chcniquo rc~u-s tne w.,zber
o-P c aaPcI c~z d ru , -o oy ono., r, , ai Cj 0n guinea p i;-,r. C- -.
AC-"Sly. -41 in Cho r-di-cct tcchniqua coach socMti uzcd h--',- to be cc;. Io

t~iih Vh -Itcc t a .4h i. in tl- inidircl-t toelhricyau it ~~
scr ohavoeona coupled sorLL.: 1cc E:T sc~c: for iuhich i-muno102og: -::aJ

cscrt~ ~~ egp prd in the Glazrte-ehnique, t~hr jg mo -Intro-
cuto ft~ c plemi.n-4 and, in ti-, V m-1 instcnce., thc iisc Iv .- L, .1 of

itcr3 LC -no lonzcr mny importanca to t'he opocie from i;hica% '..he
fireti~unle~-i~lsrura comas.

LV& '~± or of- chr' ý; x is not, h vr, rcs ~ct d
On Ty 0o~~~u- of o, btc:., aLoo be L --d to d~xllc z

0."..., Only in 1ýhe moda--- o.: z' .. I c,, z ae b u 1w. -. h a Ct di , r acsd.



Actual.ly, tiiro-cjh tho clin'ct w~hich ccrnzin't- of Cov rt
tho tczt- pr_,paraion (focr a~~e pzrv,_n of rab'jitv splccm~) viri1.h ar. nalj
&=%a-lobuline rabbit eomý'ui coupled V týe iluoresoont .zc~,-.t

~i1bo Poshibl.c ,o diSC2.030 1 Cheli %cJ hazth. ccntzin g~~oaZ:z
rgrd!Qza of their :.

T14 ind-ircct chrice-.: .11 c, of' tho diclozuo7r of~ tL:o
~nt~rsirivo2.vc the fozr.z."tion 0', an. ur.cical ni

to theq zýŽi`_udiao -t.-hich on- dc-sircs t~c~ d-Iscloze. The zitir~c- ~lll
±'ixod 1j hY z cells zad -in tc col) zaaco; in thich the Zcy i
p:.-csnt. Al't;ýr Zttin- rid of Vac ýzi7.:cd intimcn e~c-ic, tho e .pz-a
ticii It ccvc:1,-c~d Tf.th a 6c,,pled vcoum =cZtigatibcdieos o t

z~rtiznin t prcccc6::xq; 1-y-or. in tt'i icso ar ibc(;U.6.s caLXC; by

pJCrA t~ha mUbcv1.1CG !m tho 0011. In C oý;'Z0..ztt th ;>.~ v' 1 A
'Uh3 ncii2rcct vlct*.hcd not 'cn:1 gecr~1w :Lcca~1J*z~ic_ the :io .*

.. l-o &tG-6i~i~c -"he i~ci~in -'-%% ~ heir' inrzrnol 21*CZ-" ::;LifCity
an~d d-- themno pr.-czenc of the ti i in re2"ltion to a ' (W ~te~'-

T!, arC brioxily the a ncpc oA^~h tcchnic_-.1 rno6d2it G.f
1 no~2cD:cýcnco, D xii upon the dc-irc d, th~ro hcavo bscn

dc~ci~dnu~c~ipo:zsoftilitic3 cxmd t;~hc~ hich hzavc, hc-.zm;, lcz
intori-, tre..a -c t~h it", dpoini, of j~zn ,obiolo,,ical rozoarc~h.

~~:o rc cu.c~irng to ds ionZ scf' - of tho rcsultG ~icd
L;io to cit.;iýLl or, ca czirýcU1y :Irportintv i1c -n r. -hich

ot~cn ic Ano Jxstho=ny, that , tho n c~.~ ozl'~ spC~ificity
of fluuraezccncr, and 14he oli-nination of' urxpýcific tluore6-ccnca.

C."-t f C*1l vt .1de on~c out that ther.e em:icto a ntr
or &tof1or2.eOGnce of-t-Zýue3 is hich can bo zccentt~at., by

ccrtai~n zosZh : `.ýezwaL usacs, nlaizfr-0,
preserv.tion wzider ur.L~uitatle ccaditio=.P otc.

too stýn land k,-- eo-iyfo h
fluorc.-cancof tho fa~orescoin-,of the mnocZ4,Ie redwainep thoG Y4LLaov

of Vaechloridi.1 aet.

oh T;,o r : c -o, 1 o:zA s tho e,_ 1Ž: wa -
tiorn o,0 tho ,uru uci.C To r~c-o prodIuaxcý *L;y tho flub,ýnc

C~I 'Cl cat;3 of v,% u>. 1::ý ~.orczcancc' uc.r:

V-0 h prý=ocre in t~ho c ~~1c-.ie tho fluorozco.I Ott--

7-



-tho prozenco in the ccnj,ýatad szrumn of ntzisttr:c.
wit th c~.1~arsu~txat~~,evon in thoý absonce of tho to - i

tooted;

-an -adsorption of the ant:'brcI'ics ccnJu-atcd inc2~,~~
the absenco o;C an i~..nlgclrmzcoIcn, uzuafly ow~i- Ido .~
forcos.

Various proc-ociure have bzcn ir~ri-Aod for elkrn.--i.-Ir 0.; 4"Its c;oz
vhicll acncrate-O tho unzp'3cifio fluoresccnca. Thus, for Oft
the unacuimlcd i.'Jsrascnt substmrnce, tho cc-7, is s u b vJx c~ - Cyi
of 64S dycy, or., using, roro r.;odern tcchniqucs., is £.~.i.
Sp'n~ jolly w,.hich pmornts- the e~i.rcLntation of .1.1n.C.

inz nuslahi ~tAcr ti.i3 Alsoo, for VAi- rtrr051 scj-::o Td
adzarptiL:i throxw.;h petive carbon., d~ iiom pdC, ce. U-c .
ýxuiderz.

The clind'natbior :ýJf~ t hC.Vr..
tcnrd -.0o be ;_:Isoi"3ed uspeci_-:7caDr i~ ic~ hcd
conjuga&ted somre i-ith pc..dor3 Zz. 1.li 14mr or bono m.c-, _xcn
spociz.- of ar&anvls; al'no. ~ 'd on block-1n1 1- C-iric
edso-ription points oX' the cells w'ocfor ~:
or .i~nked albr,.ino arda :uCh t~hur
colour, iLn o-nd&s.- to cr at t OAo:' :i
advcntvar~ of allot..... a... - .toC~tC:r~hitLIVL:I Ja
Casicir datrainatic-i ox" tac :.cca*..' _-._;-ý cZ fluorascan. zo.

In order to bo tcW ;tit is Z. of a z~ ~ifi
fuorc_-c~nc, an~y --. .-- cd:- a of c c6Utr.'4 %

-- toc-., fc,:- Týho abtxneo o. lu-z. Zc in a p~ai. o
having Vao tVs.,t cr~tiagen, pl"aCed in woc. ithi the serum or Vr a ~ich
aro coupled for' worldng;

mmtost for the ,,Lr,,eno of~ f cluc~sncne in a prp~tcicc; '.i:.-Lirng
the~ ~ % ~totL , va.t tr;;z;.cd a~-t~ couyýIed hoterospocific ~t~

-test for the Lizhibition oc2. I.'.uorL-ccnco in %a w &nhich
con~ta2in-s~gca bru- Vhi~ch IA.L t.c:r.,-t-zx in advanoe unh cciapC,-. hwmoý.e

cifccic scr'um and tLha ut-iSl ca,*"'J -- r= This to,: Iby
bloclidng tho antigen u-ith aT~~ouplcd ct~nibodiau., 00 ouplod "ati-
bodiepi w=l no loneger be alb-10 zc; react withc it,

flu ore -.c z.-nd u-, t%-o tho -crtý.trx,-.jy raxi.:ro-,z, have I-.z~n
mai.ýL- z-1. ficulcs of V .air~cc2 both Ih ý._._ýnotic a.i

rc~cec~ m . Fwo this 3 wo haivo pre.Ccrrcd to o nly, a ifew



pco-j to prcesent just -c-3 of~V. i ~z 2t ~civ nd., in ~
tho-ý .. ~ihabZve ir-, tu'n broug~ht upo ,~~ spocic-An tho viru;;-ýollxi 4

ralti~onchzip or which have raised~z~.~ problems,

F'irst of all, it is necosoary ?4or -,, to t:7" to ";v:Itlwns
-brow-1.' uo. by the nc;w m-thod of Lunocz* c-rocnco in roLztian o Ai; .xo.
research za.thods.

With tho aid of this rnthcdioc co~t 5o:ht~>

-ifei~ctior. znd tlac snthosis o~ v,'i;s in the co",:i. -oln ~~,rt

of vlic:.r i aofluorýc.-nco repr--~xt.t :~ ~~ crobl c ;

Tue±~to o,' t*hci cixue, -hn is rh--sc v ito the coil -rn o
be f'.2~ ntil a now get- -y inoov~csc~i u f

tro)it~ho Clazssical :!mnr,ý1olo~±cal -.cms, With the 6."d o f 11
Cluorcz-:nce, hao~ivcr, it is p=z;iblc t o f olow the viral ~ ~ ::
oven ~cethe pcoint is reachod iý:hoi- t~ho £orii'.tion tz .,v c._ tho

Co~n , 'I w.n1PlAC .3 inikctedccýces and :zaah la.atr it in;~
to dclu-,:widne the pl~'zcFo oZ the vir#.-A-~I zy-aeasts, in t~he ccl*2. for,~

Core"~ co~ponnz, oý thealus,
Thiio has been slinim. czrxc ially clorxl byt tV~ .Z~

iya:zsb arid coll1c~boralwro on zo.mix-cd iuzA thug, in tlho ca,ý ofr
thoe arainfluonza 3 and p-c;toc aviar. viucez, itV '---

p~i~ý -to 'bring o.%t the Xol2o;r~ag secq7,-Yxcs inthe ~~i L .

Uhz viral nuzleopr'otoin is c;TLhesiced in the n .QUcus A n
onl2y b~ hourz; fr-on the' infoctiona, thil ,o th i aaintor :~:2a- in
tho cy-Lop1a:i o.4" the cal213 no ear'lici, ' 1--n 12 hours afft~c-'Tfct n
Other ýixcd vrcxhc;.-vcr., :;ch, %nw -*i urli= or 1t1. o a tlul dJ-,C

Tho cytnosis of the wacClin~l Viruses also appenrm to I. -u-iel
irtccPar-vc Tb~auz*, Job c.nd Oir ucceeded in nigt
successivo app-rance ot threoe dir: antipgensc rto hi
,virus. Tho firs.l' to CkPw,.r, 4i ho=r &aftcr infection., is Týhc, protcki-
IS ariPZ;CM, follo-i,ýd 6 L.ou=2 IL-tr by the appeiranco of týho N01 rul.t,~io.
t.'otci~c ~i~~contain~in AMT, aend, t.na, in 10-12 ho~ th -.ag
-,lu'vinati-n-. -U~nin C4Qy aft'er ali o2 tiocza antieens hav appaarc- d is
it vocsibio to shcra tho- 5mfoetant, virus j this is, prooi t~hat 'they an.r ,
rcal cand noccza.-ar co-.poontz of the viral parti.cle.

in ro'_.ztic-n to the ir~ti"-l Pa-ppoa:=nce of the il'xoroscoixcýj F~-Cnr
divid.es virit'z-c lio 5 rou.ps ol~~ grouip 1 -,,hjici haz' a ~.U

C~~~~nine ~ ~ ~ ~ 1- h. 4.z:,Soo >...n .~;~~ a,:=ovirus; !t~o
.With -m~i.~cl;.4ar 1oC.'. h~ clI-x~n passes,, ho-,.%.v;or, inr~o -,ha



yoplassmaa, includLn-.- amongy others tl'o v~i~.ses of influenza,, harpos.,
aome r4cnov irusa and~ Coar ing si-..an v2rs

Tho 3rd gtrcup has tho -n~go car I.n~i~tial 4n ti-o C Istr
-nd then in the nucleus, az in the cczso of zioasless polio., and, :L_2,rd:LnS

tos~.aauhocthe vaccinal viruses, Grow,, 4~ inclu-Ics ic.1- vir-cca teac-e
anti-on r-ppears 31ultaneously in thie nuacleu= and ±nthe cytopla--a,
lnclru.irng the dizito;vper virus andt mouse leukemia, v*-hilc Group J.n~u~o
the v:vuos~h~fch eiva an e:c:cliusivoly cyto-plasmic fluoreaonce, su~.ch. au

urli.x~,-c~astle, S~ndaym EMOH psittacosis, -encepha2lytic virwc.-O
yea.low fevorj, etc.

This div-ision., made on tho bass c..- observations rmade by -,aiu
atithors, alco contains ccmtradictc'y data, for instance, tho iacluuion
or c,.,o virus in a nu;-aber of grouzps.

In tho interprotation. of tho loca2ization of an nnti[gen. cc,-,ILdcra-
tion nust be give-n to a nu-mber of' possi~bilities'for errorj, inc2.udir.v, fVor
cxa-.p..c, the iroc of the cnitigcn foione oompartm~cnt -Irlto ano'..her
a`4 thl momcnt of ci22ular ýarchit!_ctonii injury through the cy-lopc-'Ur; .C
off c,;-; or even in tha procese o-,- proparixng the preparation; the posz;'
bilit,.i t'hCCAt the fluorescent zone does nc.-t rcproscnt tho place of crat~hcois

oft aU~obut ratwher -its point of cmacentration, w-ith tho an-,_,
bcaing fc~Ain anot1b^_r zone wher'o iV; is in zsuch small conec--r6.ta-ýica

toa :%O Vs n. iclz or, finally,, as im pointed oev abovc, it- 4hrnot bo a quesztion of ant~igcn Xford 27 nuovo from the coils but r.A-; -or
phafo"-ytcd.

Ccnidozaticn nmu-t also be given to the pocs2d2.ty of thc
ance in the cl- 12. tnd-:ý -iL'ha in±'luenco of the Linfacted viruses, of antiianic
otubstzincos w'ahich do :.ot entcx iLnto t-he cowiposition of tho virus, a4;-ýa
point-od out i~n the cese of the 11icwcastle virus,

In ccrba:Ln cazc.", the viu clui.. rela-ions f ou-nd ccu'.>, ho
studied enly nornpl.Itoly wiith ýh~ 1.w-thods =nd mcmay az.1poctz
ram'ined incomprý,Thlesiblc or coatradi-ctori.

Th 6':~ or ~;~i it iz ~;: *.a h ~aiT 'Kr~:~ ~o
by Lh"rl-ich cv.. cells, and hao a cy'to2ytuic aotion o1-1 Clan,; .;iot

ho-:,avar, baýing able to bringj ou: a W aton of th,.i. vi:ýl ri. VCS a
uols w tho the rz~:ration of" acti, ý; n virus or ovo n t~LhLm

g2ut~zeprpa~ 1 sor ripe~~t~.j~ perties,

L; aquesio~n of - Lnhibitin- cingr:
re~al -. roic by the teL Ca new virus.
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In teosts -.,:de t.ith tho aid of- £j,.orncscont antibodies, Fric- --,d
Ginbf.'gsho~ad t~hat thoa L.hz'lic"I colls p~taladc Ln vitro. in co-Atac :.K

th eaa L viruf adsorb this vi~ru., on theoir surface, a fact 13c~i
evidzriaced through a p;,-rpharal flu:oretcan~e of t~he co2J.1.2; -. 1-EZ' '-;ad
lC,33 oi' t~he quantity of virus adsorbl.id amd the conditionc; (of' tii-:!

tcer~~'e)in '~hch thoy are incubatcd., the cells do not, "show. n~~
cceLulaLr-c~ytopias---.ic or' nfc~'£i:o .eucenc. wehich would ind-Icato W

pcaoratin 0f tihe v:L,'s (and tho':c.Coi-a o-f the viral antigon) intot.c
Uintorior of the co~li or the zynth.ý)is o.,i.- . If,, howemerl theso co'IlS
ara inn oculat-od intrz,23z'itoneally iLn rr dco hd then 'talccn out at dif".ront
i ntaIO -r v a. it is oboarvod that ai'ter a r ziod of comp)Ietq disappearance
of the fluore~conce, the fluorescance reappoars, localized b"' this ti
in the interior o:V the call or ii the o r~aa The fact lthat T,"'1
fluorescenel12 appearz; ai'ter a pcriod of no,-ý lbaeing visible "and that it1
incrcav es vith thne p":Ssa"e of timae indi'.ca.e w-ithout doifot, thsat this- is
a uc3t-ion ol% a synthesis '.sf viral ant'.iYen in th' col lo iC f0t

that t yeoge-neSis o1% the asciichricha conls appears only if I- aoc
coils aro arcac int'ýo tho paritonciz.~, thtis,, -under 16.c condi'Uiz_-na
Lm~dcr V.Adch. thi3 synt'h&sis takxes place asnd ntin vitro, izidicatos t>lat
the cytolosis is dir:'cot-3y ccnnectVad wwi~h this 6Fhei and not -V'J- a
tm:,c -action. This synt;.hosis., ho.,evor., ise imperfect or inconiplote znd
doas not Succood in reachinfg up to tche for~at~.-*.on of activoe, infectant

virus, h lu'tinato or co-m:ple3mo1t fi.cr.

'L~o connoct.cd -o .1his prebiern oP .av~ortod, virtA synithcs~ .

must :.io a ou :i L' at-udles nzc.de in tho field of tc problor~ of
cel2u.ilr sus-opti~lbity, i~aich naany ti r-;s 1 only oppcar'nt. WcrkLiC:

vi- h -xvi~ar virs Sch, .. C that- in the clsof'V'
chichez: o-mib.-jo it, is possi-ble to hc c:r 'ynthesis o;C the VL_.C.". nlu!C- .0-
Prots-in -_'n the nualleou and of Vho ~sguizt in thea cytop1,-snna..
AP thx al-2L4.3rance of both;% fragmant.O, the nucloo'protboin 1niZjrzteo -x
the. nue.'v.L 4 rno the cyitoplasim and is Inc2.uded, in the vicirit-ýy of :.he

r 'riher, with t herna~glutnate then being gin Afi'11'..~
the c;1 as a colliploet-e virus.

in contr-ast' w-ith the cclls of -6he c ,tcken cbry'o, the fir a: ~ ~c
miice ce.113 in tho L stem. ara not sL~iCuN;cr-.4blo in respect to the post-C ý
avis:- virus, sInuc the innoculation ic; not follaued b, the £ontio; o~
a now vi-.uz.

WXhtha aid of fluoroscont nIhe ijht'v: it 'has b-cn
provon tX.z hsnon-zuzsceptibili-tv :L since -- az; 47, ~ the-
cazu o'~ thez b-.*rd ~ ~in th.-j ccU_'.z '4,o it is possible tc she;.- tho

~-n tha; _-: the vi.2 cl: -U 'oi 0,, -r- --cu d the 2.Ant
._i the Jy.c:...na i-ztis casc, m.:va,~ overnsnt of tha :~
protuI-i t~ha nucle-us -int'Wo '^az ~..e not takc dv~ thui
thcrc Is </nof a co-p lui2Qy ncw v za croatin- the c



In~crcJtnfm-f'jatjo',* o., the hort vru -- ollulnr' rolatilr.ndwa
also for-nd in tho c"aso of i iofsoI hai-mster BUK 22. cells with,

po~~~sits vJ~'swita a part of' th-csc; calls being, alblc to -at~Ian
~ chcxracte'risztics and pr'oduoing tumors when thoy w.-re r oc-.t

int'o the respoc-i4vo ciniamals * Thids tr .'n.n-Thrnt.tion occu-rrd, ho,;ov-'-, in
on~y a ralativo2.y sn~all number~ of' cells, iiaat,-.y -ý even Vfnen
r,., Iva viral innoculat-Ics of up to 1000 *LF?/ceJJ. took placc. Frnnor

ar~ult:S- the aid of fluorý-zccntý anibodics ci' iimoculatrcd m~azea
V` trio toei hr~i~ted a relation batwento u;: of
cea 3 ini'ectcd and t~he cails ~;ihsuf fed mnalignancy- they found that,
5 holiz3 &i'mn noci.lation altost all oZ. the calls sho',Psd a cb'ý. Iasrnic

f2~'scene, 'ith he nclci re inin def-. T isluor--cc-ncc, bcgrevcr,
di%&ishcd .--n dls~app'-_-iaoc aftcGo 3-L &.ys.-in a rca6: cmall to h rato
at ;*;hih th cal13 continu~cd to divlide. ocoTtat:rhowever., a
riuoli,,-r fluorasccinco appeamod in SOOcells. The aL.-orsinor.tth

Pr')r~cenofi the v--.ral. ~> in t-heý cy-top2.asma as a :ý,sLu1t ofi' iis
ph;'ocy"-.cn., and noi4 its synthcsisi~atIon, i.,h ile tedaoaxc of

the a ~ zoc ic dac, yclaimi to tho -dilution of Val a
a m;;u!J* of succezz-207 coll division. The. 4.rUa viral z~ynt~hea1I~ zohould
iwake laca onl'y Inr4 1thoz00 calls ;4hich -"h-ov; late., nuclear fi'uorascýýnce,
The a-Uxtw-horz 2e thet only thcon, calls also suff er. nalignancy, a rdctL
al.,o vuztaoincd by the co d~~ebetý.-eon thi r z and 4.hatz be
cellS ca-ablc- off producingTor in v k These z~toz-~r
fr-m, their interest in the prob.Lcmor_6, o .cogonouz ol-offs-. viruses,,

-lo how; trhiu lack of hc:;-c c.iy 2 a'2 ityh -nc,.71L 0ua
in thi~c1 b-%oausc of oh fjjo .vi's cit-... int.o all

ofth c..,only scni- of the-m aro czý,abjlo 'of roachin- the .L wlhero
th-yCin .5ynthcaize virmzaa,

T"hc fIýucnza vlraeo s rai on-acd 01-L objec-t cU ±_r" ~
tith1 h.: OýLd V.- Qoccn J.oic w oti1~ ny~~

tho.xd0 in ~ c-ti. witht'- -i' tho host. vL i~s.c2 r lar
:La--L~1, c.~oaiy in ownz;-.:' ;.. inpowcta:'o Of theC .xlt-1ie

p)lioitjy off i O n ad the c. - 'I 1.1 corpuscles vhieii ir" kact
C~CL ~ Wtsons ;~iez ~- ~-no-ulatina influonvz t' into

cc'i~noi f~'n~and&, with.a a-1. C0 4lure01~i artbQ:,ilwp

C2~Y~ZA, tie ~e ~ cell.J, depzrndi -Y i'*

t-~ Cxa ceall ad c, .1.' z.~' ca app003- con~y, yhc 3i& -~ic
- - aprs~in

m~nv:ed to .;Ou

~ th~ ~ri~sryc. tbhe cills., with the CO."~ '' '
v~a .. ~.c wee "~.aec:~P~ntbe In: 'able to be di -... fih. rom



:izc; nor~m'2 conulalXL cG iu~~.Wz "t enca a,-,i1t
t.ztto th- cloct--onjer 1 io ' with~ the~ aid of £1ucroac~, : it oi

it i poaft-iblo to br~ing out non-mor;4-ollo,-ica. antigen oc~n3

TLV.hLoik~i~c: ~ o ...~ue3 in the d~f~rcr'-
situdied w-ithi tho aixý of i nforz&c. 3provided! m;: d.
has zuc~c-_dcd in dotcc-tin vims~.z -. •~hn~ vory tiseuc3 in vh-` i~;

they ~ ~ ~ ~ ~~~~~~~if~ wd-6di e--z;uiqatl~cs o -1y couldx 'bc: b.-m-Auht1 oat~
throey:ý einncd in 1c vorr o-i1 Ter Chu =ad co" 1ao_-atu-r
fthrct.T 96 holau1 atI'ncx'or inouat 2no, -hrx wit wia i.: h

wao- vL'uza prosent not on2yr in th3 o Y . . bixt a'ýo in the ;t
substaxaoo of tho ma'rro.. a.nd in the ith~~czz plate0 or~ thC "L'ain..

and-oiaatd w iairan and in the p and pifrclUL

innoculeticens of egga -with 1tnzvi.

11he proccus ofaatm Vor.7i `-oanwhz-cnb
follcracd irit'h the aid 0a? ii ,i:o~ fon~ or c:n'~aLC;, ýAUt-edlc
th.e I o -.aI.za i ion o f EG I C 9 v i m, i j c ~cd 1:io n - , ibor~ iLc ii -.. ýI', :aa
iThev ia ithe £f±irs, pcaao the f z o-zx~i c,ýil~y -4.in the

I~l1~l Vane~hJ. after a num~bcx o,- * it could alZoo 1-j- _," i in
tho m-rin~Js zid thzn, after' a vy xxmbar of pa;k, -
pOativasoular clin and in tho caLll.- thla norvous c~c~~

Ona of VIA Mhe :ecm n r2$I1CiW o^' tit.:xi
Uknit:,; forr.:c of CIL~j] u=3.Ika :;,s ~ r224y 0a~
rcsu~lt5 Vhiel do not maztch th ~ .,in light )~f t

clcntryco.p-Lý,c2..o in the t .znsn with -t .., .

~IPLL Fi- for;,;.Zd imits in go-nezal ;cW -. ,n~h :less than th.ý -01 mz7t cor.puýLc3." In -` I cec 82ý Ao~occ
avail~blo to rosoxcar'h= a ~:t2iof i~~Aaccuracy 'c

S~o1~z ~.d len~ti~, wakig ~~z~~ititration of vc.-irzi 3
1by t~ho ; ot'r f orrL~n, ( UL!L'.Ii -L-mI&: zn.. ý undor tho uxa~.- cc,~.-'.
a~nd tidt~h the aid of fCluor,;ccný'-j w-14oL.:,sowed th.- throMun-*- t hi
mathoý. i;-v t' o atbie 'too bz'~;- Ma -~:~ ro [PiVJT1 than 2hroiu.7h

eye, ot~hor r~aincd Io~Zo c i cc' Q numblor of co2%s, zo Athat
in oirdcr. to see thom it nocs s-A ~ o %ie the fluo o;Cý.zaco C'.1 .

c~n c~w~t ~ 2 ~ ~PAJ~),but al.-,o t"
t~~;tc~c'tho ývu.L a hc ca=.K e~u~ the dea i of ~ ho

1PA. theo art icen n h !I,'--%
-a w -h ai o- :.- :o~a r::3nt in thf3 ~

do3



In rogard to bzri~ngin- o,, rav =nILIbodics2, we mu~ poinli 07:-v;
that, -h1tl raactj-Ions ot' neutral.±zatic.- oz i-io of the cco:' :n V ero

~ uiivthe tiVt; ti21 ef hezcns beaiyng, nuchi lecs in Vic
chnqu o]ý ±-fuý-e~cc h=. in t17.- ofn r2.zWtono cl

p2.L~ -, -I On thco otebr hs =-d, th'o,.;h Srecin, add- .ion

'too gra-ato'.Z, iiy it is pocsibJ.e to briLng out, somo diffarc~nc at,:ý
j~ c cu~a~ng ntibodicas. Thus=, R.iggs and Brmm sho7 cci that it t

poso.IbJe -to d'"fforontiate- in dhild~'oa the &ctiva1y irihczitcd ant ýirc3
ai-4 tho p-n-431vl-y inhoritod mtntbi2de~is froam diseaso or vacc~~ir-.Ui of
:."kaa an!Liibodico. Di nowg boz-a cbildren who had an incArceazcd ant.L..
pol:-amylotvic neoutixlizI~n- titra and w~ho di d not respon~d to ý ot J*pro," 4; -myltia

vaoc ~atonwith --he aid of' fluoresec!:T a-tibcdica throughhoid'c

ti4,16cu, ""le scruii of tzechiJd~ron yielded a rmch -;e~ctr f£luorc --:once
or ov-:.n nono at cll, a ph,:n.ý-onen~1~ czn be e#lained by' the p-n ce~s
c1ccatZ .;; the ~:~o~i~ i~~ passive~y acqpjr"czI, a

z~ t ~' oifc~z :A-JIrý zxi'ciy~ aa izaa g 61 Uaite S rc
that o:~ -t:3 ai-b;W -.o:iL no - --

in thec P.-bicm. o2' thc c- the antibodiz~2 in t~c~l
there _-*!C rm-.ýrauz Iwor.1Ck U in ±xnolc~jy -.4"hich local±za tho z.ntbibcxdy-
PMIcue:_,'nI co2lla with tho aid og dLr.ec- 2'j or!n:r-.-dict tc&i~

; ;aublo =ntiLoaz as Ithe cz-*,ýd-!ary layar. Wa still lmvii niot
f ~for _, nce -~ a ?workc ihic~i ý;Iwcm the diriccJ.o-ur oil t le f

t.LCA & zanti-vri tbodias r.,.inU thoe .ýolop-ij3 vir'us as thr' intcrd.


